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ƶƬůźƯŶƴģřƽŶƃƭŚŬƳřƶƘƯŚūƮŬůįźƔƳŵŹƺƯçååìźºƠƳ
ŵŚưŤƗřŵƹŶůƲŤƟźĭźƔƳŹŵƶŝƶūƺţŚŝƶĩŵƺŝîêƭŶƗŶƇŹŵ
ƺĮŴſŚěƾƿšƺƗŵƶŝçåƵŹřŶƳřŢƣŵƹŶƇŹŵĭǀźƽêŶƇŹŵ
ƶƳƺưƳƮŬůèçéŶºƃŵŹƹōźºŝźƠƳƳƺĪƀºƯħƺºƬŝŢºƠƷŻřƾ
ƶƤƐƴƯŹŵŵƺūƺƯŵźĭśŚŴŤƳřħƺƬŝŪƴěƿŶŵƺºūƹƶŝƶūƺţŚŝ
ŶƳƹźěƵŚƷƽƟŵŚƈºţšŹƺºƇƶºŝżĩźƯŹŵŹřƺƳŚųƾîåŚºţæåê
ƵŶƳƹźěįŝźºƷŹřƺƳŚųŵřŶƘţŜƀůźŝŹřƺƳŚųƹśŚºŴŤƳřħƺºƬ
ƵŵřƺƳŚųźƏŻřŚƷƿƴƠƬţŽŚưţƢƾŶƳŶƃšƺƗŵżĩźƯƶŝŵřźƟřƽ
ŚưţƶĩƿżºĩźƯƶºŝŹźƤƯƱŚƯŻŹŵŶƴŤƃřŵƶƘƫŚƐƯŹŵŢĩźƃƶŝƪ
ƹƵŵźĩƶƘūřźƯŻřŶƘŝƶƀºƬūįūƺºţǀƸƾƹưĪţºǀŚºƋŹƪƿŢ
ƶƯŚƳįŞŤĩƾŶƳŶƃƶƘƫŚƐƯŵŹřƹŹŚºŝºƿƁżëƶºƳƺưƳŻřźºƠƳŚºƷ
ƶºŝƶºƘƫŚƐƯŵŹƺƯŵřźƟřŵřŶƘţèæíƂƷŚºĩźºƠƳƿŢºƟŚžĜºſ
ŵźººƟšŚººƗǈƏřƽƵŻřŶººƳřŚººƷƽŬƴººſƲººţƾŝƹǀººƃƺǀưǀŚƾƿ 
ŹŵƶƯŚƴƄſźěŶƃŢŞŧƹŻřźºţƎºſƺţƶºƳŚĭřŶūŵźƟźƷřŶŤŝřƽ
ŵƿŬǀƫŚºŤƾŵŹřŶƳŚŤºſřƱŚºưƫōŹƺƄºĩŢųŚºſŚĪºſŚºƐųŚºŝƽ 
çååřšŹƺºƇƶŝƭźĭºƿŽŚºŞƫƱƹŶºŝƹƂºƠĩƱƹŶºŝƵŵŚŤƀ
ƟŚƋřƾŶƃƱŻƹƳŶƣǀƳŚŤſřŪƴſŶƣƎſƺţżŚĪſŵŹřŶŢųŚſ
ƱŚưƫōŹƺƄĩŚƐųŚŝƽæåŤƳŚſƾšŚƗŚºſŹŵźºŤƯæåíŮŞºƇ
ƵŻřŶƳřĭǀźƽŶƃŢŞŧƹřƪĪƃƶŝŶƣºƿƶºŝƂºƠĩƱƹŶºŝƵŵŚŤƀ
ŹƺƏƽŵƶŝƲſŚŝƹƞŤĩƶĩºƿƀºģŹřƺŞǀƶºŝŵźºƟƹƵŶšŹƺºƇ
ŻřƺƯƽƹŹŪƴſŶƣƹƵŵźĩƵŚĮƳřŹƺƬūƽźţŶƴƬŝƿźſŢưƀƣƲ
ƵŻřŶƳřƶŤƟźĭŹřźƣįŶƃƶŤƟźĭƱōŚưƳƿƶįƀºƤţŻřƱŶºŝƵŵƺţǀƮ
ƱŻƹĩƶŝǀƺƬƭźĭŶƣŹƹŸŬƯźŝƖŝźƯźŤƯƶŝƶŞſŚŰƯŵźĭƿŶ
ŹŵžĜſŚƯŻōƿŶůřƹƵŚĮƄŻřŶƘŝŵřźƟřæçæåŚŤƃŚƳŢƗŚſƾƿ
ĩźţǀŝźģŜƾŚƷƽŚưƳƹƱƺųƿƱŶŝƵŵƺţƶ 
ƶƬŬƯƹŵƱŚºŬƳŻƾƳŚƯŹŵƾŤƃřŶƸŝšŚƯŶųƹƾĪƃżěƭƺƬƗƵŚĮƄƳřŵƾƄƷƹĦěƾưƬƗƽƵŹƽçèƵŹŚưƃƽîíŹƺƿźƸƃƹŵřŵźƯæèîé
˺˻̊
èİƬǀƯźŤǀƫŹƹƱƺųƿŶƽĬƳźºſƎſƺţèƾºƬǀƯźºŤǀƫºƿĨŹŚºŝ
ƵŻřŶƳřŹƺƔƴƯƶŝƝźƈƯĭǀźƽźţƽƬĭǀźƀƿƭŚºţƩƹźŤƀƬĩƭŚţŶ
ƫǀţƹźěƺĜŘǀŚŝƲƫŚĮģƾŚěǀƿƲ(LDL)ƫƹǀţƹźěƺĜŘǀƫŚºĮģŚºŝƲƾ
ǇŚŝ(HDL)ĭŶƃƶŤƟźƯǀƬĩƱřżźţƹƭŚţƩƹźŤƀƽƬĭǀźƀƿŚŝŶ
źƫŚĩƁƹŹŻřƵŵŚƠŤººſřƿźŤưººƿĨżƳōƁƹŹƿººưƾŢººƔƬƛƹ
ƩƹźŤƀººƬĩLDLƩƹźŤƀººƬĩƹHDLźŤƯƺŤƟƁƹŹŚººŝººƿĨ
ƶŝſƹǀƶƬįĩǀŢŚƷƽƱƺƯŻōŽŹŚěƹƁƹŹǇŚƳōƺţřƿżŹŝƶŢſŵ
ŶƯō
ŹŚƯōƁŻřŵźěƽƳřƹřźƟƾƯǀĮƳŚǀƘƯƝřźŰƳřƲǀħŶƇƹŹŚŚƷƽ
ŹřżƟřƭźƳƎſƺţƭŻǇ16SPSSºŝƶŶºƯōŢºſŵŚºŝšŚºƗǈƏř
ƱƺºƯŻōŚºƷƽŹŚºƯōƽIndependent-sample T testƹ
One-way ANOVAƫŚºƳōǀŶºƃżšƹŚºƠţƶºŝƶºūƺţŚºŝ
ƶŞſŚŰƯįŚưƳƿƶƵŵƺºţƳŶºŝƾŻŵřźºƟřŹŵºƿźæíŵřźºƟřŚºŝƩŚºſ
ŞſŚŰƯŻřŶƘŝƩŚƀĭŹżŝƶįŚưƳƿƶįƵŵƺţƳŶºŝƾƆųŚºƃƢºŞƏ
ŵŹřŶƳŚŤſřCDCCenters for Disease Control and Prevention 
ŚưƳźƔƳŻřŵřźƟřƿƶįƳŶŝƵŵƺţƾƀºƤţƵƹźºĭƶºſƶºŝǀŶƳŶºƃƮ
ŚưƳƿƶįƳŶºŝƵŵƺţƾŻºƿħŶºƇźêƱŻƹƮºĩŵřźºƟřƱřƺºƴƗƶºŝ 
ººŝǀħŶººƇƲŚººƷƽîêíêƶººŝřŹřŵŵřźººƟřƱřƺººƴƗƽƶƟŚººƋř 
ƹŚƀºƯƹƱŻƹƽºƿħŶºƇŻřźţǇŚºŝŚîêƳºǀŵřźºƟřƱřƺºƴƗƶºŝż 
ŢºƟźĭƭŚºŬƳřƭŻǇšŚŞºſŚŰƯƹƵŶºƃƶºŤƟźĭźºƔƳŹŵơŚºģ
ĩźţǀŝźģŜƾŚƷƽºƤƯŚºŝƵŶºƃũřźŴŤºſřƱƺųŵŚƿŵŹřŶƳŚŤºſřź
ƳŚººƸūƾNational Cholesterol Education ProgramNCEP
ŚƤƯƿŶƳŶƃƶƀ

ŚŤƳƿŪ
ƶººƘƫŚƐƯŹŵįźººƋŚůèæíźººƠƳƱřƺººūƺƳæíæåƶƫŚººſ 
ƯŚŝǀĮƳŚǀƴſƲƾéççtæææêƩŚſſŹźŝŵŹƺƯƾŤƟźĭŹřźƣŶºƴ
řŻřƿŵřŶƘţƲîêåŶºƇŹŵæëçźºƠƳƹźºŤųŵæéîŶºƇŹŵ
æêëźººƠƳƺŝźƀººěŶººƳŵƯººǀĮƳŚǀŚưƳƲººƿƶįƳŶººŝƵŵƺººţƾŹŵ 
ƱřźƀººěƶººŝƱřźººŤųŵƹţźţººǀŜæëétîéæîƹåèétîææî
ĩǀƖºŝźƯźŤƯźŝƭźĭƺƬºŝƶŶºƯōŢºſŵƩƹŶºūæƶŞºſŚŰƯį
ŚưƳƿƶįźŝƱŶŝƵŵƺţħŶƇŜƀůŚƷƽƱŻƹƹŶƣƱŚºƳřƺūƺƳŹŵ
ŢƟźĭšŹƺƇŚƤƯƿƶƀįřºƿħŶºƇƲŚºƷƘƯŚºŝºǀŵŹřŶƳŚŤºſřŹŚ
CDCƶĩŵřŵƱŚƄƳìîŶƇŹŵƶºƘƫŚƐƯŵŹƺºƯƱŚºƳřƺūƺƳƮºĩ
ƱŻƹìæêŶƇŹŵřŹřŵƽƱŻƹƶƟŚƋřƹíéơŚģŶƇŹŵŶºƳŵƺŝ
ƴƘƯƝǈŤųřƹƾŹřŵƽŝǀŶƄƳƵŶƷŚƄƯžƴūƹŵƲƩƹŶºūç
ƯǀĮƳŚǀĩźţƲǀŝźģŜƾŚºƷƽƱŚºƳřƺūƺƳƱƺºųƶŞºſŚŰƯŵźĭºƿŶ
ƩƹŶūçƹæ

ƩƹŶūæƾŝźģŜǀĩźţƹƱŶŝƵŵƺţƶƿŚưƳƱŚƳřƺūƺƳŹŵƱƺųƽŚƷæíæåƩŚſ 
žƴū
źǀƜŤƯźƀěźŤųŵƪĩP-value 
ƲǀĮƳŚǀƯŹŚǀƘƯƝřźŰƳřƲǀĮƳŚǀƯŹŚǀƘƯƝřźŰƳřƲǀĮƳŚǀƯŹŚǀƘƯƝřźŰƳř 
ƳƱŶŝƵŵƺţƶƿŚưkg/m2æëéîéæîåèéîææîåíéîèæîíëå
ƭŚţƩƹźŤƀƬĩmg/dlåîçíæéæêæêëçìåèæêéíççìëæêçíæå
ƽźţĭŶƿźƀǀƬmg/dlèæéëêëîìçëëëëæîíçëêìåîîíêåå
LDLƩƹźŤƀƬĩmg/dlçîçæåêííåêçåìîíîëêçåîéííîçå
HDLƩƹźŤƀƬĩmg/dlíëìëêéåêçìåíéçìæìèíéæìíå


BMI: body mass index;  LDL-C: low-density lipoprotein cholesterol;  HDL-C: high-density lipoprotein cholesterol






źưǀƬƗŵřƺƟřŵƱřŹŚƨưƷƹƽ 
ƶƬŬƯƹŵƱŚºŬƳŻƾƳŚƯŹŵƾŤƃřŶƸŝšŚƯŶųƹƾĪƃżěƭƺƬƗƵŚĮƄƳřŵƾƄƷƹĦěƾưƬƗƽƵŹƽçèƵŹŚưƃƽîíŹƺƿźƸƃƹŵřŵźƯæèîé
˺˻̋

ſŹźŝƾĩźţºǀºŝźģŜƾŚºƷƽŽŚºſřźºŝƱƺºųŶºƴŝƶºƤŞƏƽ
NCEPºƃǀƷƕƺǀưƫƹźŤƀºƬĩźĜƾŻřźţǇŚº ŝƩƹźŤƀºƬĩæìå
ƾƬǀƯİſŵźŝƭźĭźŤǀƫ
ƷǀźţźĜƽƬĭǀźƀƿƯŶƾįźţŶƿźǀƀǀƬĭŻřźţǇŚŝæêåƾƬǀƯźºŝƭźĭ
İſŵźºŤǀƫƹ LDLźţǇŚºŝŻřææåƾºƬǀƯƾºſŵźºŝƭźºĭźºŤǀƫřŹ
ƶŝţźţǀŜëæîŶƇŹŵèææƹŶƇŹŵîæçŶºƇŹŵŵřŵƱŚƄºƳ
ưƷƴĤǀŹŵƲçèƩƹźŤƀºƬĩŮƐºſƶºƘƫŚƐƯŵŹƺƯŵřźƟřŻřŶƇŹŵ
HDLƇƺţŹřŶƤƯŻřźŤưĩǀŵƺŝƵŶƃƶŚƤƯƿƯƶƀºǀĮƳŚǀƲŮƐºſ
ŝźģƾŚƷƽƱƺųŚŝħŶƇŚƷƽŚưƳƿƶįƶºĩŵřŵƱŚƄºƳƱŶŝƵŵƺţ
ºƴƘƯƝǈŤųřƾŹřŵƽºŝǀƩƹźŤƀºƬĩƭŚºţƩƹźŤƀºƬĩƲLDLƹ
ƩƹźŤƀƬĩHDLŚưƳŚŝƿƶįƳŶŝƵŵƺţƾºŝŚºƯřŵŹřŶºƳŵƺºūƹǀƲ
ŮƐºſźºţƽƬĭºǀźƀƿŚưƳŚºŝƱƺºųŶºƿƶįƶºƐŝřŹƱŶºŝƵŵƺºţį
ƴƘƯƾŹřŵƽŵƿŶºƃƵŶåçåP=ƫŚºƳōǀżpost hocŵřŵƱŚƄºƳ
ƯǀĮƳŚǀźţƲƽƬĭǀźƀƿƳŚƳřƺūƺƳŹŵƱƺųŶƾřŹřŵƶĩƽƱŻƹƶƟŚƋř
ººƿǇŚººŝŶººƳŵƺŝơŚººģŚŵƺººŝƩŚººƯźƳƱŻƹŚººŝŵřźººƟřŻřźţ
åæéåP=ƩƹŶūè

ƩƹŶūçƱŚƳřƺūƺƳŹŵƾƯŶǀĜǀƫžƿŵƹƱŻƹƩǈŤųřƕƺǀƃæíæåƩŚſ
źƀěźŤųŵƪĩ
ħŶƇBMI ŵřŶƘţŶƇŹŵŵřŶƘţŶƇŹŵ ŵřŶƘţŶƇŹŵ 
ƾƣŚģPercentile > 95îíêëìèæêìé
ƱŻƹƶƟŚƋřPercentile 85  95çêæëçêéæêêåìæê
ƩŚƯźƳƱŻƹPercentile 5  85ææåêìåææçæëîçççíëî
ƱŻƹƮĩPercentile <5æçììæîìææèæìî
ƾŝźģŜǀĩźţƱƺųƽŚƷ
ƭŚţƩƹźŤƀƬĩ(>170 mg/dlçìèæìèêìçæëçëæî
ŶƿźƀǀƬĭƽźţ>150 mg/dlæìîæåæîìææèëèææ
LDL-C>110 mg/dl æîçæçççëæèéæîæç
HDL-C< 35 mg/dlèìîçèèëçççìèçè





ƩƹŶūèħŶƇƶƀƿŚƤƯƾŝźģŜǀĩźţŚŝƱŻƹƹŶƣƽŚƷƱŚƳřƺūƺƳŹŵƱƺųƽŚƷæíæåƩŚſ
ƱŻƹƮĩƩŚƯźƳƱŻƹƱŻƹƶƟŚƋřơŚģ ħŶƇBMI 
ƲǀĮƳŚǀƯřźŰƳřŹŚǀƘƯƝ ƲǀĮƳŚǀƯŹŚǀƘƯƝřźŰƳř ƲǀĮƳŚǀƯŹŚǀƘƯƝřźŰƳř ƲǀĮƳŚǀƯŹŚǀƘƯƝřźŰƳř P-value 
ƭŚţƩƹźŤƀƬĩæíçåçéæêìçîçëêææêåîèèììææëçåêêëèåæêëæèå 
ŶƿźƀǀƬĭƽźţæìèíëçîëîéêíîåîèåçéêíæææëëîêèæèæåçå 
LDL-C æêæíåêîæéíæîêæíìèêçíåìîëëåçíìíîåæìå 
HDL-C ìíéæíééíèììêéæéèìéèèííèæéèéçåîå 








ĩźţǀŝźģŜƾŚƷƽŚưƳƹƱƺųƿƱŶŝƵŵƺţƶ 
ƶƬŬƯƹŵƱŚºŬƳŻƾƳŚƯŹŵƾŤƃřŶƸŝšŚƯŶųƹƾĪƃżěƭƺƬƗƵŚĮƄƳřŵƾƄƷƹĦěƾưƬƗƽƵŹƽçèƵŹŚưƃƽîíŹƺƿźƸƃƹŵřŵźƯæèîé
˺˻̌



ŦŰŝ
Śº ŤƳƿƶºƘƫŚƐƯŪįƱŚƄºƳźºƋŚůŵřŵƶºĩìæêŻřŶºƇŹŵ
ƱŚƳřƺūƺƳřŹřŵƽƱŻƹƶƟŚºƋřƹíéơŚºģƮºƷŶºƇŹŵºƳŵƺŝŶ 
ƷưƴĤǀƲĩźţƩǈŤųřǀŝźģŜƾƪĪƃƶŝƱƺųëæîŹŵŶºƇŹŵ
ǇŚººŝƭŚººţƩƹźŤƀººƬĩèææźººţŹŵŶººƇŹŵƽƬĭººǀźƀƿǇŚººŝŶ 
îæçŹŵŶººƇŹŵLDL-CƹǇŚººŝçèŹŵŶººƇŹŵHDL-C
ŚěǀƿřŹŵƲƿƵŵŹƲįƴſƾŶƃƵŶƷŚƄƯŹřŵŚºƴƘƯƝǈŤųřƽºŝǀƲ
ŚưƳźƔƳŻřžƴūƹŵƿƶįƳŶŝƵŵƺţƾŵƿŶƄƳƵŶřŹŵºƿƶºƘƫŚƐƯƲ
źţŢƔƬƛƽƬĭǀźƀƿřƺūƺƳŹŵƱƺºųŶƱŚºƳŚºŝƱŻƹśƺºƬƐƯŹŵ
ŚƤƯƿƱŚƳřƺūƺƳŚŝƶƀƱŻƹƶƟŚƋřƶŝǈŤŞƯƹơŚģŚºěǀƿƲŵƺºŝźºţ
ƶƘƫŚƐƯřƽƃƶĩŵřŵƱŚƄƳǀƕƺƱŻƹƶƟŚƋřƣŚģƹƾƱŚºƳřƺūƺƳŹŵ
º ƳřźƸţƾƶº ŝţźţº ǀŜîæìƹŶºƇŹŵæìŢºſřŶºƇŹŵæì
ūŚůºǀţƱŚǀºĪƬƾƯƱřŹŚºĪưƷƹºǀƣŚºģƹƱŻƹƶƟŚºƋřƱřżƾŹŵ
řƱŚƳřƺūƺƳƿƳřźƾƩŚſŹŵřŹçååëæíƶŝţźţǀŜèæçŶºƇŹŵ
ƹíêřƹŶƇŹŵƿŵŚƤƯƲƿƩŚºſŹŵřŹźçååíæîƶºŝţźţºǀŜ
ææêƹŶƇŹŵèíƶºŝƹŹŶºƳƹŹŻřƶºĩŶƳŵźĩƁŹřżĭŶƇŹŵ
řżƟřŶƃŹƿƱŻƹƂƣŚģƹƾřŹŵƿƴºſƵƹźºĭƲƾŚĪůºƿŵŹřŵŢ
ƱřŹŚºĪưƷƹŹƺºěŶºưŰƯƳºǀżºƃǀƕƺƱŻƹƶƟŚºƋřƣŚºģƹƾŹŵ
º ƳřźƸţƱŚº ƳřƺūƺƳƾƶº ŝřŹţźţºǀŜæçæƹŶºƇŹŵíìŶºƇŹŵ
ŶƳŵźĩƁŹřżĭŚƤƯŹŵƶĩƿƶƘƫŚƐƯŚŝƶƀįźƋŚůìæêŶºƇŹŵ
ƱŻƹƶƟŚƋřƹìéŶƇŹŵơŚģřƿƤƯƲŚŵƿƳřźƸţƱŚƳřƺūƺƳŹŵźƾ
ŵƺŝźţǇŚŝƶºƘƫŚƐƯŹŵįƱřŹŚºĪưƷƹŹƺºěŶºưŰƯçåƯºǀƱřż
ƱŻƹƶƟŚƋřŹřŵŚºƴƘƯƪĪºƃƶŝƽŝźºŤųŵƱŚºƳřƺūƺƳŹŵºǀŻřźŤƄ
ŵƺŝźƀěƱŚƳřƺūƺƳƶƘƫŚƐƯŹŵřƽŵƿƃźĮǀƣŚºģƕƺƾƱřźƀºěŹŵ
ŝǀŵƺºŝƱřźŤųŵŻřźŤƄæîŚºƯřŹŵƶºƘƫŚƐƯįźºƋŚůƶºƐŝřŹį
ƴƘƯƾŹřŵƽŝǀŵžƴūƹŵƲƿŶƄºƳƵŶºƿºſŹźŝĨƾźƸºƃƺŝŹŵ
ƃƶĩŵřŵƱŚƄƳǀƣŚºģƕƺƾºƳŻƹƮºĩƹƱŻƹƶƟŚºƋřƾŵřźºƟřŹŵ
ƶººƘƫŚƐƯŵŹƺººƯƽţźţƶººŝººǀŜæìŶººƇŹŵêæéƹŶººƇŹŵ 
îçŢºſřŶƇŹŵçæƶºƘƫŚƐƯřƽƎºſƺŤƯũŶƴƴºſźƸºƃŹŵ
ŚưƳƿƶįƳŶŝƵŵƺţƾţźţƶºŝřŹƱřźºŤųŵƹƱřźƀěŹŵºǀŜíçåƹ
ëçåĩǀǈƗřƖŝźƯźŤƯźŝƭźĭƺƬŵźĩƭƃǀƬĩƕƺƾƱŻƹƶƟŚºƋř
ƣŚººģƾźººƛǇƹƽţźţƶººŝººǀŜçææŶººƇŹŵçèƹŶººƇŹŵ 
ëìŵƺŝŶƇŹŵéŚƤƯƿƶƀįŚŤƳŵƺūƺƯšŚƘƫŚƐƯƿƶƘƫŚƐƯŪį
ţřŹźƋŚůŚǀƿĩŚůƹƵŵźĩŶƾƺŝǇŚŝŻřƯƱŵǀŹŵƱŻƹƶƟŚºƋřƱřż
řƱŚƳřƺūƺƳƿƳřźƾŢſřçæƹæîƹæìƱŚƄƳƱřŹŚĪưƷƹżĤƳŚſ
ƶººĩŶººƳŵřŵìéƹźƀººěƱŚººƳřƺūƺƳŻřŶººƇŹŵìêŻřŶººƇŹŵ
ĪƯźŤųŵƱŚƳřƺūƺƳżƿĪƾƣŚģƶŝǈŤŞƯƾŶƴŤƀºƷřºƿºƤƤŰƯƲǀƲ
ººƃǀƕƺƱŻƹƶƟŚººƋřƳřŹƱřźººŤųŵƹƱřźƀººěŹŵººǀƶººŝżţźţººǀŜ 
èæíƹŶƇŹŵèçéŶºƳŵźĩƁŹřżºĭŶºƇŹŵççƶºƘƫŚƐƯį
ŵƿźĮƽĩŵřŵƱŚƄƳƶèæåĩźţƱŚƳřƺūƺƳŻřŶƇŹŵºǀƶºŝǈŤºŞƯƶ
ƱŻƹƶƟŚƋřƹæëƳŶºƇŹŵºǀƣŚºģŻřżƾºƯŪºƳŹƾŶºƳźŝçè
ŵšƹŚƠţƿƃŹŵƵŶƃƵŶǀƕƺƱŻƹƶƟŚƋřƣŚºģƹƾƺƳŹŵƱŚºƳřƺū
ŢſřƲĪưƯŝƶƫŵǀĭŶƳŻĨŞſƪƾƹŚƷƺĮƫřƽŸƜţºƿƶřƽƱōŚºƷ
ŶºƃŚŝºƃǀƣŚºģƕƺƾƹƱŻƹƶƟŚºƋřƩŚºſŹŵçåæåŹƺƄºĩŹŵ
ŽźŞƣţźţƶŝǀŜæíŶƇŹŵƹæçåŶƇŹŵŢºſřƵŶºƃƱřƺƴƗ
çéřŚºƯřºƿƯƲºǀƩŚºſŹŵƱřżçååîºŤƳřĥŹōŹƺƄºĩŹŵǀƲƶºŝ
šŹƺƇçëƣŚģŶƇŹŵƾƹçèƱŻƹƶƟŚºƋřŶºƇŹŵŵƺºŝçê
ŚƤƯƿƶƀįŚŤƳƿŚſŪƿřŚŝŚƷŹƺƄĩźºƿĩŚºůƶºƘƫŚƐƯƲƾŚºěŻřǀƿƲ
ƯƱŵƺŝǀƣŚºģƱřżƾƹƱŻƹƶƟŚºƋřřƱŚºƳřƺūƺƳŹŵƿºƳřźƾŢºſř
ƶƘƫŚƐƯřƽƳŚĜºſřŹŵǀƩŚºſŹŵŚçåææƹŹźºŝƽæèæìƱřƺºūƺƳ
ŵřŵƱŚƄƳƶĩŶƃƭŚŬƳřêîŵřźƟřŶƇŹŵơŚºģƹéççŶºƇŹŵ
ƶŝǈŤŞƯƱŻƹƶƟŚºƋřŶƴŤƀºƷçëƶºƘƫŚƐƯřƽźºƐƣŹƺƄºĩŹŵ
ƯǀƣŚºģƹƱŻƹƶƟŚºƋřƱřżƾƱřźºŤųŵŹŵřŹëçèŹŵƹŶºƇŹŵ
ƱřźƀěêèëŵźºĩƁŹřżºĭŶºƇŹŵçìưƷºƴĤǀŹƺƄºĩŹŵƲ
ŻźŝºƿřƪºƿŹřŶºƤƯƲåìçîƺºŝŶºƇŹŵŵçíƶºŝŢŞƀºƳƶºĩ
ƶººƘƫŚƐƯįźţǇŚººŝƮººƣŹźººƋŚůƽŵřŵƱŚƄººƳřŹƯŹŵƶººƘƫŚƐį 
żƗƿżƽƯƱřŹŚĪưƷƹǀĮƳŚǀƱřƺºūƺƳƱřźƀºěŹŵƭŚºţƩƹźŤƀƬĩƲ 
æëìƾƬǀƯİſŵźŝƭźĭźŤǀƫƱřƺūƺƳƱřźŤųŵŹŵƹæìåƾƬǀƯƭźĭ
İſŵźŝźŤǀƫºŝƹŵƺºŝǀŹřŵŚºƴƘƯƝǈŤºųřžƴºūƹŵƲƽŵƺºūƹ
ŢƃřŵçîƫŚůŹŵƾřƶĩºƿƶºƘƫŚƐƯŹŵŹřŶºƤƯƲįŹŵźºƋŚů
źưǀƬƗŵřƺƟřŵƱřŹŚƨưƷƹƽ 
ƶƬŬƯƹŵƱŚºŬƳŻƾƳŚƯŹŵƾŤƃřŶƸŝšŚƯŶųƹƾĪƃżěƭƺƬƗƵŚĮƄƳřŵƾƄƷƹĦěƾưƬƗƽƵŹƽçèƵŹŚưƃƽîíŹƺƿźƸƃƹŵřŵźƯæèîé
˺˻̀
ƱřźƀěæêæƾƬǀƯİſŵźŝƭźĭźŤǀƫƱřźŤųŵŹŵƹæêéƾºƬǀƯƭźºĭ
İſŵźŝźºŤǀƫŹřŵŚºƴƘƯƍŚºŞţŹřƹŵƺºŝƽºŝǀźºƔƳŻřžƴºūƹŵƲ
ƯǀĮƳŚǀŢºƃřŶƳŵƺūƹƭŚţƩƹźŤƀƬĩƲƯºǀĮƳŚǀźºţƲƽƬĭºǀźƀƿŶ
ƱƺųřŹŵƿƶƘƫŚƐƯƲŹřŵŚºƴƘƯšƹŚºƠţƮºƷŚŝžƴūƹŵŹŵƽřŹ
ƄƳżƗƶĩŵřŶƳƱŚƿżƽƱřŹŚĪưƷƹçîƳǀżŚŤƳƿƸŝŚƄƯŪƾºŝřŹƶ
ŵŹƹōŢſŵŚŤƳƹƵƿřŪƿţřŹƶƘƫŚƐƯƲŚǀƿƯŶƾŶƴƴĩƶºƘƫŚƐƯřƽŹŵ
řơźƃƿƮºƸƯƶºĩŵřŵƱŚƄƳƱřźźºţƿºŝźģƩǈŤºųřƲƾŹŵƱƺºų
ƴºſƱŚĩŵƺĩǀƲŹŵƂƷŚºĩƶºſŹŶƯHDL-CææéŶºƇŹŵ
ŢºſřƱƺºųèåưƷºƴĤǀºƃƲǀřżºƟřƕƺƿźºţƂƽƬĭºǀźƀƿŶ
LDL-CƶŝƭŚţƩƹźŤƀƬĩƹţźţǀŜéêŶƇŹŵæéŶºƇŹŵƹ
èŶƇŹŵŚƤƯŹŵƶĩŶƃƁŹřżĭƿƶƘƫŚƐƯŚŝƶƀįƯźºƋŚůºǀƱřż
ŝźģšǇǈŤųřƾƱƺųŵƺŝźŤưĩřŹŵƿƳƶƘƫŚƐƯƲǀŚěżǀƿƱŵƺŝƲ
ŮƐſHDL-CŚſƶŝŢŞƀƳƿºŝźģšǇǈŤºųřźƾŚºƷƽƱƺºų
ŝǀŵźŤƄƿŶƃƵŶçèŶƇŹŵƿſŹźŝĨƾƩŚſŹŵçååæƱŚƄºƳ
ƶºĩŵřŵéìřŹřŵƱŚºƳřƺūƺƳŻřŶºƇŹŵƽǇŚºŝƩƹźŤƀºƬĩƽæìå
ƾƬǀƯİſŵźŝƭźĭźŤǀƫŶƳŵƺŝưƷºƴĤǀƲèîŶºƇŹŵƱŚºƳřƺūƺƳŻř
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ƱřźŤųŵŹŵçççŶƇŹŵŚƤƯŹŵƶĩŵƺŝƿƶƘƫŚƐƯŚŝƶƀįżĤƳŚºſ
ƱřŹŚĪưƷƹççƱřźƀěêæìŶƇŹŵƱřźŤųŵƹîæçŶƇŹŵ
ŵŚƤƯƿźţǇŚŝźƽŵřŵƱŚƄƳřŹƿºſŹźŝĨƾŮƐºſƶºĩŵřŵƱŚƄºƳ
HDL-CŚưƳŚŝƱƺųƿƶįƱŶŝƵŵƺţŵŹřŵƍŚŞţŹřƱŚƳřƺūƺƳŹŵ
ƫŚůŹŵƾƶĩƶƘƫŚƐƯįźƋŚůřºƿŚºŤƳƲƿţřŹŪŚºǀƿŵźºĪƳŶèæ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LDL-CƹǇŚŝæçåƳŶƇŹŵǀźţżƽƬĭǀźƀƿŶƳŹřŵǇŚŝŶ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ŚƤƯŚŝƪĩŹŵƿĩźţƶƀǀŝźģŜƾŚƷƽƶŤºƃŸĭšŚƘƫŚƐƯŹŵƱƺų
ŚŤƳŚŝƿřŪƿƯƶƘƫŚƐƯƲƾƶĩŢƠĭƱřƺţƃǀºŝźģšǇǈŤºųřƕƺƾ
ŹŵƱƺųƫŵƶºŝǇŚºưŤůřƶºĩŢſřšƹŚƠŤƯƞƬŤŴƯƖƯřƺūºǀƪ
ĭŶƳŻĨŞſƾĥŹƿřŸƛƮƾƿƯƹǀƫŚƘƟƱřżǀƟŢǀżƿĪƾŹŵšƹŚƠŤƯ
ƯƶƘƯŚūźƷƾŶºƃŚŝřŹŵºƿºſŹźŝƲƾƶºƐŝřŹįŹřŵŚºƴƘƯƽºŝǀƲ
řżƟřƿŚưƳƂƿƶįŝźģšǇǈŤųřŚŝƱŶŝƵŵƺţƾŵƱƺųºƿŶºƃƵŶ
ŚƤƯƿƶƀįŢƔƬƛźţƽƬĭǀźƀƿŝƱƺųŶǀħŶºƇƲŚºƷƽŚưƳºƿƶį
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ƱŻƹƶƟŚƋřƳƱŻƹŚŝŵřźƟřƶŝŢŞƀƳơŚģƹŵƺŝźţǇŚŝƩŚƯźƿĨ
ſŹźŝƾƣŚºģƶºĩŵřŵƱŚƄºƳħřŹřźƸºƃŹŵƾƺºƣƍŚºŞţŹřƽŚºŝ
řżººƟřƿººŝźģƂƾŵŹřŵƱŚººƳřƺūƺƳƹƱŚººĩŵƺĩŹŵƱƺººųèç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èé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ååæåP=řŹŵºƿƲ
ŝƶƘƫŚƐƯǀħŶƇƲŚƷƽŚưƳƿƶįƭŚţƩƹźŤƀƬĩŮƐſŚŝƱŶŝƵŵƺţ
LDL-CƹHDL-CƶƐŝřŹįŹřŵŚƴƘƯƽŵƿŶƄºƳƵŶƶºƘƫŚƐƯřƽ
řżººƟřƶººĩŵřŵƱŚƄººƳƿŚưƳƹƱŻƹƂººƿƳŶººŝƵŵƺººţƶƾƱřŹƹŵŹŵ 
ĩŵƺºĩƾƳƹƳřƺºūƺƾřżºƟřŦºƗŚŝƿģšǇǈŤºųřƂºŝźƾƱƺºų
ƱŻƹƩźŤƴĩƹŶƃŶƷřƺųřŹŵƿƴſƲǀƯƲƾřŻřŶºƳřƺţºƿěƲǀŶºƯŚ
ĭƺƬūǀźƽŶƴĩæë

ŤƳǀƶŬĭǀźƽ
ƶƘƫŚƐƯįƱŚƄƳźƋŚůŵřŵƃƶĩǀƕƺƱŻƹƶƟŚƋřƹƣŚºģƾƹ
ĩźţƩǈŤųřǀºŝźģŜƾŚºƷƽƹżºƣźƸºƃƱŚºƳřƺūƺƳŹŵƱƺºųƿƲ
ƱŚƳřƺūƺƳƹŢſǇŚŝƱŻƹƶƟŚƋřƶŝǈŤŞƯƹơŚģźţǇŚŝŢƔƬƛƽ
źţŻřƽƬĭǀźƀƿśƺºƬƐƯƱŻƹŚºŝƱŚºƳřƺūƺƳƶºŝŢŞƀºƳƱƺºųŶ
ŶƴŤƃřŵºŝƶºƐŝřŹŵƺºūƹƶŝƶūƺţŚŝǀŚưƳƲºƿƶįŚºŝƱŶºŝƵŵƺºţ
ŝźģƩǈŤųřƾŚƷƽųŵƪºƯřƺƗƶŝƶūƺţƱŚƳřƺūƺƳŹŵƱƺųºǀƪ
řŹŵƿřŵŚŬƿřŹřƹƩǈŤųřƲƿěŢƸūŜſŚƴƯŹŚĪƷřŹƶǀĮƄǀźƽŻř
ěƹŻƹźŝǀƯƱōŢƟźƄƾºţōƉŹřƺºƗŻřŶºƳřƺţƾĭƺºƬūƱōǀźƽ
ŚưƳƿŶƶºĩŚŬƳōŻřƿºĪƾŝźºƐųƪºƯřƺƗŻřǀŹŚºưƽŚºƷƽºŞƬƣƾ
ƣƹźƗƾĩźţƩǈŤųřǀŝźģŜƾŚƷƽųƱƺƹƶºŝţŹŚºŞƗƾřżºƟřƿƂ
ƩƹźŤƀºƬĩŢºƔƬƛLDLźºţƹƽƬĭºǀźƀƿŢºƔƬƛƂƷŚºĩƹŶ
ƩƹźŤƀƬĩHDLŵźĭƆŴƄºƯƹŢſřºƿƶºĩŶƱŻƹƶƟŚºƋřƹ
ƣŚºģƾřŹŵºƿƱřŹƹŵŹŵƱŻƹƩźºŤƴĩŵŹřŵƂºƤƳšǇǈŤºųřƲ
ĩźţǀŝźģŜƾŚƷƽŚưƳƹƱƺųƿƱŶŝƵŵƺţƶ 
ƶƬŬƯƹŵƱŚºŬƳŻƾƳŚƯŹŵƾŤƃřŶƸŝšŚƯŶųƹƾĪƃżěƭƺƬƗƵŚĮƄƳřŵƾƄƷƹĦěƾưƬƗƽƵŹƽçèƵŹŚưƃƽîíŹƺƿźƸƃƹŵřŵźƯæèîé
˺˻́
ƳřƺūƺƳƾřŹŵƱōƲŤºƃřŵƶºĮƳƩŵŚƘŤƯƹºƿƱřŹƹŵƲƿºĪƾŚºŝŻř
ưƷřǀŢźţƿƵřŹƲŚƷƽěǀĮƄǀźƽƶºŝǈŤºŝřŻřŝǀŹŚºưƽŚºƷƽºŞƬƣƾ
ƣƹźƗƾƳřƺūƺƳŹŵƾƫŚƀĭŹżŝƹƾƯƾŶƃŚŝ
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Background and Objective: Overweight and obesity are the major health problems in the world. Increasing 
prevalence of overweight and obesity in children and adolescents is very important due to the effect on blood 
lipids composition and cardiovascular diseases. The purpose of this study was to investigate the blood lipids 
status and its association with body mass index among adolescents in Qazvin city, Iran. 
Materials and Methods: In this descriptive cross-sectional study, 318 individuals aged 10 to 18 years in 
Minoodar City of Qazvin were selected using cluster randomized design. Demographic, anthropometric and 
biochemical data were collected. Data were analyzed using t-test and ANOVA. 
Results: The results showed that 9.7% of the participant adolescents were underweight, 15.7% were 
overweight and 4.8% were obese. The prevalence of hypercholesterolemia, hypertriglyceridemia and 
elevated LDL cholesterol were 19.6%, 11.3% and 12.9%, respectively, and HDL cholesterol levels were 
lower than the recommended amount in 23% of the subjects. There was a significant correlation between the 
level of blood triglyceride and body mass index (P = 0.02). 
Conclusion: The overweight and obese adolescents had higher concentrations of blood triglycerides 
compared to the adolescents with optimal weight. Therefore, it seems that weight control is an effective way 
to reduce blood lipid metabolism disorders in adolescents. 
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